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Explore the Design Space
Cameron Browne, Queensland University of Technology (QUT)
This article outlines some simple strategies for optimising the search for new games in the concep-
tual game design space. While most games are created through the combination of existing ideas,
naı¨ve combinatorial search is not enough. A brief exploration of a family of path-based tile games,
and games derived from them, is presented by way of example.
1 Introduction
H OW are games created? Why are some de-signers more skilled at producing good de-
signs than others?
In a Platonist view of the world,1 the games
are all out there, like undiscovered mathemati-
cal constructs and theorems, just waiting to be
found. And while finding new designs is only
part of the process – identifying the true value
of new designs can require just as much skill – it
makes sense that a systematic exploration of the
potential design space might benefit the search.
This paper outlines some strategies for explor-
ing the conceptual game design space efficiently,
using as a case study a simple path-based tile
game from 1960, and some of the many subse-
quent designs that build upon it.
2 Models of Creativity
The concepts outlined in this paper refer to two
key models of human creativity.
2.1 Boden’s Model
A widely accepted model of human creativity pro-
posed in 1990 by cognitive scientist Margaret A.
Boden [1], posits three distinct forms of creativity:
1. Combining familiar ideas in new ways.
2. Exploring the conceptual space for previ-
ously undiscovered ideas.
3. Transforming the conceptual space.
The aim in each case is ‘to come up with ideas
or artefacts that are new, surprising and valuable’ [1,
p1]. Combinatorial creativity, the first form, is
especially relevant to the field of Computational
Creativity, where the question is how to direct
computers – which are excellent at trying combi-
nations of things – towards exploring more fruit-
ful parts of the conceptual space.
2.2 Weber’s Model
Around the same time, mathematician Robert J.
Weber proposed another model of human creativ-
ity from a similarly technical perspective, based
on the historical development of hand tools [2].
Weber observes that the mechanisms for inven-
tion include:
1. Joining existing features in new ways.
2. Adding new features to existing ones.
3. Refining features through fine-tuning.
4. Transforming the feature space through ab-
straction.
Weber also highlights the question of how to
handle the combinatorial explosion of ‘promiscu-
ous ideas’ when joining all possible ideas in the
conceptual space. He suggests the use of search
heuristics, and different levels of joining, to focus
the exploration.
2.3 Creative Leaps
Noy et al. define a creative leap as ‘the momentary
intersection of two different matrices of associ-
ation in the design space’ and describe it as the
crux of the creative act [3]. A creative leap draws
together new combinations of ideas from differ-
ent regions of the design space, but a key point is
that some degree of overlap between these con-
cepts must generally exist. This is essentially the
mechanism behind the theory of conceptual blend-
ing, in which related concepts are blended within
associated frames [4]. This suggests strategies for
exploring the design space effectively, as follows.
2.4 Implications for Game Design
Boden’s model is a higher-level description of
what mechanisms are at play, while Weber’s
model is a lower-level description that gives in-
structions for how to create new artefacts. Yet both
models highlight the importance of combinatorial
search, and distinguish it from transformational
forms of creativity.
1L. Horsten, Philosophy of Mathematics, 2007: http://plato.stanford.edu/entries/philosophy-mathematics
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This distinction is most relevant to game de-
sign, where truly transformational ideas or de-
velopments are few and far between. The emer-
gence of connection games in the last century is
an example of a simple idea that transformed the
abstract board game landscape, but even that was
based on an existing mathematical principle and
borrowed from another context [5]. The compo-
nent parts of almost any game today can be traced
to some earlier game or mathematical principle,
with very few exceptions.
This makes the exploratory form of creativity
especially important for game design. Given this
vast pool of ideas from millennia of human inven-
tion, how to best combine them to create new and
interesting games? This is an especially difficult
question for game design, as the true value of a
game only emerges when it is actually played,
which can be a time consuming process.
A complete combinatorial search of the con-
ceptual space is not feasible, so it is the skill of the
game designer to intuitively identify those areas
of the design space most likely to yield rewards,
and which ideas are most likely to work harmo-
niously with others. The following discussion
demonstrates this exploratory approach to game
design, and ways to limit combinatorial explo-
sion, using path-based tile games as an example.
3 Example: Black Path
The Black Path game, invented by Larry Back in
1960, is the quintessential path-based tile game [6,
pp. 746–48]. The game is played with the two
square tiles shown in Figure 1 on an m×n square
or rectangular board.
Figure 1. The Black Path tiles.
The game begins with the first player placing
a tile on a board edge – not a corner! – which de-
fines the starting point of a path from that edge,
indicated by the arrow in Figure 2 (left). Players
then take turns placing a tile, in any rotation, to
continue the path. A player loses if their move
runs the open path end into the edge of the board.
The remaining parts of Figure 2 show various
steps throughout a completed game.
The question is now: what other interesting
games can be derived from this basic idea?
3.1 Degrees of Freedom
Given this starting point in the design space, it
is useful to consider the relevant degrees of free-
dom,2 as it is the recombination of these that will
produce further designs. The main degrees of
freedom here involve the game’s rules and geom-
etry, as is usually the case:
1. Tile placement rules.
2. Winning conditions.
3. Tile shape.
4. Path shape (end points, overlap, etc.).
5. Path foreground or background.
6. Number of paths and/or colours.
7. Number of dimensions.
This already gives a number of combinations
to try, but it is worth further clarifying the un-
derlying geometry since it is so important to this
type of game. Figure 3 shows the three regular
tilings: triangular, square and hexagonal.
We shall constrain our search to games based
on these tilings, as they are easy to work with
(allowing uniformly shaped pieces), aesthetically
appealing, and familiar to players. By focussing
on these three key geometries which are most
likely to give good results, we have already lim-
ited a potential combinatorial explosion over all
possible tilings. The danger is that some good
designs on exotic tilings might be excluded; this
point is considered later, in Section 5.6.1.
Figure 2. Snapshots of a completed Black Path game on a 4×4 board; the last player to move loses.
2A degree of freedom in this context is any feature that can be modified to produce a different game.
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Figure 3. The regular tilings.
4 Path-Based Variations
This section describes some path-based games
conceptually similar to the Black Path game. This
does not necessarily mean that they were derived
from it – at least one predates it – but that they
exist in the same region of the design space, sepa-
rated by some combinatorial difference(s).
4.1 Square Path Tiles
There are many path-based games that use square
tiles. This is the easiest of the key geometries to
work in, and the most familiar to players. Square
tiles are also ideally suited to this type of game,
as their four sides nicely match two paths with
two ends each. The following list presents just a
few representative games of this type.
4.1.1 Turnabout
Turnabout, designed by an unknown author in
1982 [5, pp. 215–18], looks very similar to the
Black Path game, but with modified tile place-
ment and winning conditions: players can place a
tile on any empty square, and one player (Offen-
sive) wins by connecting opposite board sides
with a path while their opponent (Defensive)
wins by preventing this. Figure 4 shows a game
won by the Offensive player.
Figure 4. The Turnabout tiles and a won game.
Turnabout may appear similar to the Black
Path game, but the connective goal and split roles
of the two players constitute creative leaps [3] that
offer something new.
4.1.2 Trax
Trax, designed by David Smith in 1980 [5, pp. 183–
88], uses path shapes similar to the Black Path
tiles but distinguishes them by colour (Figure 5)
and does not use a board.
Figure 5. A Trax tile (front and back).
Two players, White and Black, take turns plac-
ing a tile of their choice to extend an existing path
end, making additional forced moves wherever
two open path ends of the same colour dictate
that one particular tile must be played at any par-
ticular cell. Players win by making either: 1)
a closed loop of their colour (Figure 6), or 2) a
path of their colour that spans eight rows or eight
columns.
Figure 6. A winning White loop in Trax.
Trax is a great example of elegant game de-
sign. It simplifies the equipment by removing the
board while at the same time adding a significant
strategic element by making each tile contain both
friendly and enemy colours, making each move
fraught with both potential danger and benefit.
4.1.3 Thoughtwave
Thoughtwave, designed by Eric Solomon in
1973 [5, pp. 207–212], involves square tiles with
both simple and branching paths, giving tiles
with 1 to 4 sides with path ends, as shown in
Figure 7. Players have identical sets of 24 tiles
and share the paths shown on each, and win by
completing a path between the board sides of
their colour.
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Figure 7. Thoughtwave tiles and a game in play.
This branching path motif is found in many
later connection-based games, such as Ta Yu¨ [5,
p. 291], Carcassonne, etc.
4.1.4 Lightning
The game Lightning involves square tiles each
with a simple black path, but in this case the path
ends are not constrained to edge midpoints but
also reach some corners, as shown in Figure 8.
Figure 8. The Lightning tiles.
Lightning is an interesting case as it was
patented in 1892, predating the other games listed
here by up to a century, and making it the first
true connection game by decades [5, pp. 173–176].
It was not inspired by the Black Path game, but
exists in the same region of the design space.
4.1.5 The Squiggle Game
The Squiggle Game from 1979 [5, p. 202] is similar
in principle to the Black Path game, except that
each tile has two path ends from each side giving
four paths per tile, as shown in Figure 9.
Figure 9. Some Squiggle Game tiles.
Player start by placing a piece of their colour
on a path. Each turn, the mover places a tile ad-
jacent to their piece, and then moves the piece
as far as possible along the path thus extended,
removing it if it runs into the board edge or col-
lides with another piece. The owner of the last
surviving piece wins.
This notion of active path ends harks back
to the Black Path game, as players strive to keep
their piece’s path alive as long as possible be-
fore it is run into the board edge (or another
piece). However, the Squiggle Game involves
additional strategies due to the more complex
path shapes and the presence of moving and in-
teracting pieces. It was rebranded and released
as Tsuro in 2004, shown in Figure 10.
Figure 10. A game of Tsuro. Photo by Ernie Lai.
4.1.6 Knots
Knots from 1991 [5, pp. 221–24] uses similar tiles
to The Squiggle Game, except that some paths
branch, as shown in Figure 11.
Figure 11. Some Knots tiles.
The aim in Knots is for players to connect
their opposite sides of the board with a continu-
ous path, as per Thoughtwave and many other
connection games.
Figure 12. Detail of a game of Metro. Photo by
Łukasz Rygało.
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4.1.7 Metro
Metro,3 designed in 1997, uses tiles with split
paths similar to The Squiggle Game and Knots, as
shown in Figure 12. Players strive to create paths
between stations printed on the board.
4.1.8 Waroway‘s Game
Waroway’s Game from 2001 uses rectangular
rather than square tiles (Figure 13), but is in-
cluded here as each tile consists of a pair of
squares that share paths [5, p. 313].
Figure 13. Waroway‘s Game.
4.2 Hexagonal Path Tiles
The examples so far have explored different path
shapes within square tiles, but we now consider
different tile shapes. The hexagon is an obvious
choice: it has an even number of sides, forms
a regular tiling that fills the plane, occurs often
in nature and is aesthetically appealing. Hexag-
onal tilings also have some attractive geomet-
ric properties that can be especially relevant for
games. For example, they pack without diago-
nal neighbours and form trivalent deadlock free
points where three incident cells meet around an
intersection [5, pp. 363–65].
We therefore examine hexagonal tiles next, as
it is good practice to explore those parts of the de-
sign space most likely to produce fruitful results.
There are in fact so many path-based games with
a hexagonal basis, that only one representative
example is presented here.
4.2.1 Tantrix
Tantrix is a boardless tile placement game from
1988, in which two to four players randomly draw
tiles and place them to continue existing paths, in
an effort to form closed loops of their colour [5,
pp. 288–89]. The set consists of 56 tiles, which
represent all combinations of ways in which three
paths may be coloured within a hexagon using
four colours, such that each tile has no more than
one path of any colour. Figure 14 shows the four
basic path shapes (three straight lines all crossing
the centre are not used).
Figure 14. Four of the Tantrix tiles.
Tantrix is a refinement of previous path-based
games on hexagonal tiles, such as Kaliko [5, pp.
286–87], but has enjoyed much greater success
than its predecessors. This is helped by the fact
that the Tantrix tiles are cleverly numbered to en-
code sub-puzzles that can be played separately to
the main game [7], allowing mini-sets to be sold
as cheap and attractive gifts suitable for gamers
and non-gamers alike.4
4.3 Triangular Path Tiles
Continuing our exploration of the design space,
we now consider path-based games that use tri-
angular tiles. Triangles have an odd number of
sides, which is inconvenient as simple paths typ-
ically have an even number of end points (i.e.
zero or two), and only connecting two sides with
a path per tile is not very interesting.
The fact that each corner has two orthogonal
and three diagonal neighbours (see Figure 3) also
complicates tile placement and spatial relation-
ships. There are very few path-based games with
a triangular basis; one is shown below.
4.3.1 Vasco
Vasco, from 2008, is played with triangular tiles
containing paths in two colours.5 Figure 15 shows
how the odd number of tile sides is handled, by
allowing path ends to merge at a common side.
The aim is for players to complete a closed loop
of their colour, as shown in Figure 16, which will
necessarily use path sections of merged colour.
Figure 15. A Vasco tile (front and back).
3https://www.boardgamegeek.com/boardgame/559/metro
4Personal correspondence with Tantrix inventor Mike McManaway.
5http://www.cameronius.com/games/vasco/
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Figure 16. A game of Vasco won by Blue (dark).
Vasco demonstrates how observing the avail-
able degrees of freedom, and the relevant con-
straints, can yield simple solutions to produce
playable games. The fact that there are so few
path-based games on triangular tiles suggests that
this subregion of the design space is not very fruit-
ful, and should be a low priority for designers
(unless they are looking primarily for novelty).
5 Area-Based Variations
The examples listed in the previous section only
hint at the number of path-based games, of which
there would be hundreds if not thousands. There
is even a separate category for them at the US
Patent Office: 273/275 (Amusement Devices:
Games/Path Forming). This region of the con-
ceptual space has been well explored, so how can
a designer further innovate on this theme?
5.1 Foreground to Background
The defining feature of these tile-based games is
the path patterns on the tiles. The examples in
the previous section show how a range of games
can be created by changing the path shapes and
associated rules. We now consider a more funda-
mental leap, based on path shape, that opens up
whole new regions of the design space.
Rather than focussing on the foreground of the
tiles (i.e. the tile paths), we now focus on the back-
ground (i.e. the areas defined by the tile paths).
For example, Figure 17 shows two square tiles,
with regions coloured using the second Black
Path tile paths as boundaries. These are described
as white-dominant (left) and blue-dominant (right).
Figure 17. Square tiles coloured by area.
5.2 A (Minor) Transformation
This switch from foreground to background is a
simple mathematical transformation. It does not
constitute a creative transformation of the design
space in terms of Boden’s model (outlined in Sec-
tion 2), as that would involve defining entirely
new types of game, which is not the case here.
However, this switch does constitute a trans-
formation in terms of Weber’s model, as we are
abstracting the key features of the problem and
moving the search to a different – but overlapping
– part of the design space. Boden’s transformation
might be called a major transformation of the de-
sign space, while Weber’s transformation might
be called a minor transformation within the design
space, to differentiate these two concepts.
Abstracting the problem to a higher level can
be a powerful approach, essentially taking a meta-
step upwards in the design space. It allows all
combinations previously tried to be retried within
this new context, allowing known ideas to be har-
nessed in novel and hopefully useful ways.
Note, however, that such minor transforma-
tions may only suit a subset of the existing ideas,
depending on their relevant features, and that
the transformation could act as a filter for those
ideas that do not fit the new context. For example,
it makes sense to use the separate paths of the
second Black Path tile to denote separate area, as
shown in Figure 17, but it does not make sense to
use the intersecting paths of the first Black Path
tile for this purpose, as the resulting areas would
not be as cleanly separated.6
I have personally found this area-based re-
gion of the conceptual space fruitful as a designer;
all of the following examples are original games.
This demonstrates how a simple shift of empha-
sis, strategically up-stepping to take a creative
leap to an overlapping part of the design space,
can yield rewards.
5.3 Square Area Tiles
We will now revisit some concepts found in
the games listed above, but applied to the tile
background (area) rather than foreground (path).
Square tiles proved most fruitful in the past, so
will be considered first.
6Thanks to Russ Williams for this observation.
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5.3.1 Che
In Che, from 2008, two players take turns plac-
ing two of the tiles shown in Figure 17, to match
sides with existing tiles.7 Players aim to com-
plete a closed area of their colour, as shown in
Figure 18.
Figure 18. A game of Che won by Blue.
Che is a simple but elegant game with some
basic strategy. It has something of the character of
Trax, but not the depth as it lacks forced moves.
5.3.2 Xutoli
Xutoli, also from 2008, uses the same tiles, except
in this case players take turns placing a single tile,
and win by completing a pair of identical and
non-overlapping 2×2 patterns.8 For example, the
mover has just won the game shown in Figure 19
by completing two ‘X’ patterns (highlighted).
The game is named after letter shapes resem-
bled by the six unique 2×2 patterns: ‘X’, ‘U’, ‘T’,
‘O’, ‘L’ and ‘I’. Two non-overlapping ‘U’ patterns
also exist in the position shown, but they are in
different rotations so do not count as a win.
Figure 19. A winning pair of patterns in Xutoli.
As a secondary win condition, the player with
the largest region of their colour wins if no win-
ning pair of patterns is formed before the tiles run
out. This rule was added to resolve the problem
of deadlocks, but it also brings tile colour back
into the game as a factor, encouraging players to
play tiles with their colour dominant, adding a
much-needed secondary layer of strategy.
5.4 Hexagonal Area Tiles
While some area-based games on square tiles
were devised, hexagonal tiles proved far more
fruitful in this case.
5.4.1 Mambo
Mambo, designed in 2007, was actually my first
game of this type, based on an intuition that three
colours on a hexagonal tile would allow greater
scope for design.9 The Mambo tile is shown in
Figure 20, in its three rotations per side.
Figure 20. A mambo tile (front and back).
Two players, Red and Blue, take turns placing
a tile, either side up, to match at least one existing
tile. A player wins if any enemy group can not
grow any further.
For example, the owner of the central group
loses in both positions shown in Figure 21, as nei-
ther group can be grown any further. Note the
existence of a null point, marked ×, where no tile
can be placed.
Such null points give Mambo a different char-
acter to Trax, and add a new tactical element; such
points are generally filled by forced moves in Trax
before they become unplayable. Mambo involves
a weak form of forced move, in which tiles are
automatically played when all three colours sur-
rounding empty cells are known, as shown in Fig-
ure 22. Compare this to the strong forced moves
of Trax, which can be made as soon as two incom-
ing paths of the same colour are known, which
greatly reduces the incidence of null points.
7http://www.cameronius.com/games/che
8http://www.cameronius.com/games/xutoli
9http://www.cameronius.com/games/mambo
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Figure 21. Blue (central group) loses in both cases.
Mambo involves some interesting tactical
plays, and can be enjoyable to play. However,
the rules are not as elegant as might be hoped,
having to cover several special conditions, and
the game is prone to unsatisfying denouements
if either player establishes an unbeatable ladder,
which they can force until the tiles run out, or
some arbitrary limit is reached.
Figure 22. A weak form of forced move.
5.4.2 Palago
Palago, designed in 2008, is a simplification of
Mambo that uses only two colours: white and
dark.10 The tile design is otherwise similar, as
shown in Figure 23.
Figure 23. Three rotations of a Palago tile.
Two players, White and Dark, take turns plac-
ing two adjacent tiles, to match at least one exist-
ing tile, and win by completing a closed creature
of their colour containing at least one straight seg-
ment. For example, Figure 24 shows a winning
dark creature on the right hand side.
Figure 24. A game of Palago won by Dark.
Palago has good scope for tactical and strate-
gic play, and games are typically played on a
knife-edge of tension, with each move setting up
immediate win threats that must be addressed by
the opponent; momentum is everything.
The tiles also have an artistic application and
allow players to make interesting abstract shapes,
whether as part of a game or as a creative venture
akin to doodling, such as the deer shape shown in
Figure 25. Palago is published by the owners of
Tantrix, and like Tantrix it is presented as both a
game and a Tangram-like puzzle-within-a-game,
as players can play a solitaire mode in which they
must replicate predefined shape outlines with
Palago tiles.11
Figure 25. A piece of Palago art.
5.4.3 Gates
Gates is a game system, designed in 2008, that
substitutes Palago tiles for the pieces of existing
connection games, to create more complex vari-
ants. This is another example of abstracting up-
wards in the design space, but this time to create a
10http://www.cameronius.com/games/palago
11http://www.playpalago.com
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meta-rule rather than a meta-design feature. Fig-
ure 26 shows a game of Y Gates, which White has
won by completing a white region connecting all
three sides of the board.12
Figure 26. A game of Y Gates won by White.
The Gates tiles have therefore been superim-
posed on the existing connection game Y [5, pp.
77–83], to filter connectivity according to the path
shapes. They can also be applied to a variety of
other connection games that use a hexagonal grid
– and many do! – including Hex, Cross, etc.
5.5 Triangular Area Tiles
Triangular tiles are also problematic for area-
based tile games, for the reasons given in Sec-
tion 4.3. Only one example is known.
5.5.1 Trichet
Trichet, also from 2008, involves the two tiles
shown in Figure 27.
Figure 27. The two Trichet tiles.
Two players take turns placing a tile of their
choice, to match at least one existing tile corner.
The aim is similar to that of Palago: to create a
closed region of your colour more complex than
a circle, such as the dark region in Figure 28.
Figure 28. The closed dark region wins.
Trichet also features a strong forced move
mechanism, in which points at which only one tile
can be placed are immediately filled with that tile,
which can trigger further forced moves. For ex-
ample, move a in Figure 29 triggers forced moves
a′ and a′′, which in turn triggers forced move a′′′.
Figure 29. Strong forced moves in Trichet.
5.6 Other Tile Shapes
So far we have only considered square, hexago-
nal and triangular tile shapes, to reduce potential
combinatorial explosion. However, such dogged
constraints can miss some interesting designs, so
it is good to keep an eye out for interesting excep-
tions, such as the following case.
5.6.1 Trilbert
Figure 30 shows a field tessellated by the second
Black Path tile in random orientations, creating
a set of continuous contours. Such tessellations,
called Truchet-like tilings, are well known to com-
puter graphics practitioners as a quick and easy
way to produce attractive random textures [8].
12http://www.cameronius.com/games/gates/
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Figure 30. A Trilbert shape in a Truchet-like tiling.
Truchet-like tiles were first proposed in
1987 [9], well after the Black Path game and Trax
were released. It is not clear whether there is any
connection between them, but this could be a case
of the mathematical sciences drawing inspiration
from game ideas.
Trilbert, designed in 2007, is played with
pieces in the Truchet-like shape highlighted in
Figure 30, with each half coloured separately in
each player’s colour.13
Players take turns placing a Trilbert tile to in-
terlock with at least one existing tile. A player
wins by fully enclosing an empty region with
their colour, marked x in Figure 31. Trilbert is not
a deep game, but blurs the line between games
and puzzles by adding a competitive element to
a jigsaw-like playing experience.
Figure 31. A game of Trilbert won by Red (dark).
5.7 Degrees of Freedom
There are some common underlying principles
found in the area-based games listed above.
These suggest degrees of freedom relevant to this
region of the design space:
1. Number of tiles played per turn.
2. Forced move type: strong, weak or none.
3. Whether to allow unplayable (null) points.
4. Whether to close or grow regions.
5. Whether to match corners or edges.
Designing these games was a process of refin-
ing such degrees of freedom once the basic mech-
anisms had been decided, to find the rule sets
that produced the most balanced and interesting
games. These degrees of freedom also suggest
launching points for searching for new but re-
lated games.
6 3-Dimensional Variations
The games described so far have all been played
using flat 2-dimensional tiles. We now consider
another leap in the design space, to 3-dimensional
versions of existing designs. This is another up-
wards abstraction that allows the reuse of existing
ideas – which were themselves probably based
on existing ideas – within a new context, giving a
recursive nesting of concepts.
6.1 Boche
In Boche, designed in 2008, two players share
a pool of cubes which show a Che tile on each
face.14 Figure 32 shows the construction of such
cubes from two identically shaped but differently
coloured pieces.
Figure 32. Components of a Boche cube.
Boche is played on the unusual board shown
in Figure 33, which forces the cubes to sit at an
angle (on a vertex rather than a face) and build a
triangular pyramid as they stack. A player wins
by connecting the three board sides with a region
of their colour. The figure shows a win for White.
13http://www.cameronius.com/games/trilbert/
14http://www.cameronius.com/games/boche/
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Figure 33. A short game of Boche won by White.
Boche is a truly 3-dimensional game and is
probably the most unusual game presented here.
But note that it is made up of previous ideas; the
cube design is from Che, the winning condition is
from Y, the angled cube stacking is found in other
games, such as Inside from 2007.15 It is the novel
way that these ideas are combined that gives this
game its unique character.
6.2 Blobs
Blobs, from 2009, uses cubes of a different de-
sign in three colours.16 Each cube has a red-
dominant face, a blue-dominant face, and four
white-dominant faces with red and blue corners,
as shown in Figure 34.
Figure 34. Three views of a Blobs cube.
The game is played without a board. Players
take turns adding a cube, in any orientation, to
match the visible upper face of at least one ex-
isting cube, and aim to either: 1) fully enclose a
white region with their colour; or 2) have a region
of their colour fully enclosed by white.
Strong forced moves are enforced, i.e. if a
move creates any point at which only one orien-
tation can be played, then a cube is placed there
in that orientation. For example, Figure 35 shows
move m triggering forced moves m′ and m′′, to
win the game for Blue (light).
Figure 35. Forced moves win for Blue (light).
The dominant region on each face acts as
a connector that extends regions of the relevant
colour, while the two quarter-arcs on each face
act as closers that help close regions. The fact that
the four white-dominant faces include closers of
each player’s colour means that players can be
forced to make moves that help the opponent if
they are not careful, leading to some interesting
tactical decisions.
Blobs is not a true 3-dimensional game as
it is played on a flat surface; the pieces are 3-
dimensional, reflecting their inspiration, but only
their uppermost faces count; the game could just
as well be played with three types of flat square
tiles. The Boche cube design is reminiscent of
Palago while the Blobs cube design is reminiscent
of Mambo, highlighting the inspirations for these
two games.
6.3 Osbo
Osbo17 is a game from 2008, played with the
Celtic knot-inspired dice shown in Figure 36.
Figure 36. The six faces of an Osbo die.
The knot is continuous over all six faces,
and is actually composed of two interwoven
knots. Figure 37 shows as Osbo die unfolded
and coloured to reveal this.18
15http://www.boardgamegeek.com/boardgame/30179/inside
16http://www.cameronius.com/games/blobs/
17http://www.cameronius.com/games/osbo/
18The Osbo dice design has recently been ‘independently rediscovered’ and released as Knot Dice.
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Figure 37. An Osbo die unfolded and coloured.
In Osbo, players take turns rolling a certain
number of dice, then use the faces showing up-
permost to extend their patterns. Players score 1
point for each unit length of their longest closed
knot, hence the left player would win the game
shown in Figure 38.
Figure 38. Patterns that score 10 and 8 points.
Osbo is a path-based tile game in disguise. As
with Blobs, the fact that the pieces are cubes gives
it a 3-dimensional aspect, but only the uppermost
faces are used.
6.3.1 Celtic!
To reinforce the fact that Osbo is a 2-dimensional
game played with 3-dimensional pieces, consider
the derived game Celtic! which was invented in
2009.19 Celtic! is played with flat tiles identical
to the Osbo die faces, but with coloured back-
grounds, as shown in Figure 39. Two players –
Orange (light) and Blue (dark) – own the tiles
with their background colours and share the tiles
with white backgrounds.
The game ends when no more pieces can be
played to extend any further knot ends within a
5×5 window, and is won by the player with the
highest knot score, which is given by the number
of tiles of their colour visited by a single closed
knot. For example, Blue wins the game shown in
Figure 39, as the longest knot visits 9 blue (dark)
tiles but only 7 orange (light) ones.
Figure 39. A game of Celtic! won by Blue (dark).
7 Discussion
Putting this all in perspective, the examples
shown above describe game designs from three
different but overlapping regions of the concep-
tual design space: path-based tile games, area-
based tile games, and related 3-dimensional dice
games. The relationship between the games and
these regions of the design space is summarised
in Figure 40.
The arrows indicate a logical progression
from the ideas found in one game to the next. This
does not necessarily mean that the subsequent
games were derived from their predecessors – I
can not speak for other designers – although I can
confirm that the arrows leading to the games of
my own design (Vasco, Celtic! and the top two
regions) do indicate a chain of derivation.
The design space is visualised as a surface
folded back on itself, to save space and high-
light region overlap. Black arrows indicate lo-
cal steps to variant designs within each region,
while dotted arrows indicate larger creative leaps
between regions; these are the transformational
jumps within the design space. Only a subset of
games map between each pair of regions.
On a final note, it is worth pointing out that
the games listed in this piece are necessarily ex-
amples of successful game designs. It would be im-
practical to also list the multitude of unsuccessful
designs that were tried during their development,
and in fact impossible to do so for other design-
ers. This introduces some bias into our survey of
the game design landscape, as only a few local
maxima are considered, but I believe that these
still provide useful landmarks for illustrating the
concepts being explored.
19http://www.nestorgames.com/#celtic detail
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Black Path
Trax
Turnabout
Thoughtwave
Squiggle Game
Vasco
Tantrix
Knots
Metro
Celtic!
Trilbert Che
Xutoli
Mambo
Trichet
Gates
Palago
Osbo Blobs Boche 3D
Area
Path
Figure 40. Family tree of example games, spread across three regions of the search space: Path, Area and 3D.
8 Conclusion
The examples above show how a range of interest-
ing designs can be derived from a single starting
point, through a systematic exploration of the
conceptual design space. The key points are to:
1) identify relevant degrees of freedom, 2) priori-
tise those regions of the design space most likely
to give good results (while keeping an eye open
for interesting outliers along the way), and 3) ab-
stracting concepts in new ways so that existing
ideas can be tried in new contexts.
The designs listed in Section 5 were all created
in a relatively short period around 2008, during
an intense exploration of the path- and area-based
regions of the conceptual design space. Some of
these games will hopefully provide inspiration
for further games in the future, as new regions
and even design spaces continue to be explored.
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